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WHAT IS CLAIMED IS 



V 

ilements , 



A method of managing one or more optical 
comprising : 

storing in a memory, provisioning information 
describing at least one setting of an optical element; 

storing in the memory, monitored information 
describing a\ least one operational characteristic of the 
optical elemeht; at least a portion of the monitored 
information beir\g correlated with at least a portion of 
the provisioning \nf ormation; and 

maintaining lk the memory, a correlation history 
comprising the prov:rs\ojhing information stored over time 
and the monitoredL^information correlated to that 
provisioning inf ormatic 

2. The method of \ Claim 1, wherein the memory 
comprises a memory local tovthe optical element. 

3. The method of Claim 1, wherein the memory 
comprises a central memory operable to store information 
relating to a plurality of optica\ elements. 

4. The method of Claim 3, wherein the plurality of 
optical elements reside in a single optical link. 

5. The method of Claim 3, wherein^ the plurality of 
optical elements comprises 

a first plurality of optical elements\ residing in a 
first optical link; and 

a second plurality of optical elements residing in a 
second optical link. 
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The method of Claim 1, wherein the provisioning 
information comprises an optical element setting selected 
from a gqroup consisting of an amplifier gain, a laser 
drive current , a pre-emphasis level, and a number of 
channe 1 s amp\i f i ed . 

7. The mfethod of Claim 1, wherein the monitored 

information comprises information selected from a group 

consisting of a tottal received power, a total transmitted 

power, a per chanrrel received power, a per channel 

transmitted power, a Vaid^stage power of a multi-stage 

amplifier, a pump las^Sr^settihg, a pump laser output 

power, a pump laser drive current, a thermal electrical 

\ 

cooler setting, and a thermal electrical cooler drive 
current, an amplifier output power, a gain tilt, an 
optical signal-to-noise rativp, and a back reflected 
power . 



8. The method of Claim \l , further comprising 

\ 

querying the optical element for provisioning information 
describing at least one element settrng. 

\ 

9. The method of Claim 1, f urther^comprising : 

accessing the memory to retrieve correlated 

\ 

provisioning and monitored information; and 

v. 

applying at least a portion of *:he retrieved 

information to an application operable to Monitor and/or 

modify the performance of the element based\at least in 

\ 

part on the retrieved information. * 
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The method of Claim 9, wherein the application 
is op\rable to display the retrieved correlated 
provisioning and monitored information. 

11. TheV method of Claim 9, wherein the application 
is operable tc\identify a trend in the operation of the 
element . 

12. The methd^ of Claim 9, wherein the application 
facilitates comparison of correlated provisioning and 
monitored information Associated with a first time period 
with correlated provisioning and monitored information 
associated with a second^Sae period. 

13. The method of ClcnLm 1, further comprising: . 
accessing the memoryX to retrieve provisioning 

information correlated wiVh monitored information 
reflecting a desired operational characteristic of the 
element ; 

applying at least a por&ion of the retrieved 
provisioning information to the element to result in the 
element operating more closely to the desired operational 
characteristic , 



14. The method of Claim 1, further comprising: 
accessing the memory to retrieve provisioning 
information correlated with monitored information 



reflecting a desired operational characteristic of the 
element; V 

comparing the retrieved provisioning information to 
current provisioning information to (determine a 
difference in provisioning information. 
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15. The me\hod of Claim 14, further comprising 
applying at least \ portion of the retrieved provisioning 
information to the \element to result in the element 
operating more clos^Ly to the desired operational 
characteristic 

16. The method of \laim 1, wherein the optical 
element comprises an opt ical\a\p4if ier . 

17. The method of Clair^ 1, wherein the optical 
element comprises an input terminal comprising at least 
one optical transmitter. 

18. The method of Claim 1 A wherein the optical 
element comprises an output termina\ comprising at least 
one optical receiver. 



19. The method of Claim 1, wherein the optical 
element comprises an add/drop multiplexen 
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A method of managing a plurality of optical 



element 



comprising : 



storing in a memory, provisioning information 
describing \at least one setting of each of a plurality of 
optical elements in an optical link; 

storing \in the memory, monitored information 
describing at \east one operational characteristic of 
each of the plurality of optical elements, at least a 
portion of the monitored information being correlated 
with at least a portion of the provisioning information 
associated with that oVtical element; and 

maintaining in theVneffio^ry, a link history comprising 
the provisioning informatid» for each of the plurality of 
optical elements stored civer time and the monitored 
information correlated to that provisioning information. 

21. The method of Claim 2 0\ further comprising: 
accessing the memory tov retrieve correlated 

provisioning and monitored information; and 

applying at least a portion^ of the retrieved 
information to an application operabrfe to monitor and/or 
modify the performance of at least onev of the plurality 
of optical elements based at least in part on the 
retrieved information. \ 

22. The method of Claim 21, wherein theV application 
is operable to display the retrieved \correlated 
provisioning and monitored information for eaqh of the 
plurality of optical elements in the optical link\ 
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The method of Claim 21, wherein for at least 
one of \he plurality of optical elements, the application 
facilitates comparison of correlated provisioning and 
monitored information associated with a first time period 
with correlated provisioning and monitored information 
associated with a second time period. 

24. The method of Claim 20, further comprising: 
accessing this memory to retrieve provisioning 

information correlated with monitored information 
reflecting a desired\ ofoofcat ional characteristic of the 
link; o\\ 

applying at least\ a portion of the retrieved 
provisioning information tb at least one of the plurality 
of optical elements to result in the optical link 
operating more closely tc\ the desired operational 
characteristic . 

25. The method of Claim 2 0 ,\ further comprising: 
accessing the memory to \ retrieve provisioning 

information correlated with monitored information 
reflecting a desired operational characteristic of the 
optical link; \ 

comparing the retrieved provisioning information to 
current provisioning information \o determine 
difference in provisioning information 

26. The method of Claim 25, further comprising 
applying at least a portion of the retrieved provisioning 
information to at least one of the plurality of optical 
elements to result in the optical link operating more 
closely to the desired operational characteristic. 
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27. The method of Claim 20, further comprising: 
accessing thW memory to retrieve provisioning and/or 

monitored information associated with at least some of 

the plurality of optic^L/elements; 

comparing the relieved information associated with 

the at least some of th\ plurality of optical elements to 

identify a problem in the\optical link. 
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2£K A method of managing one or more optical 
elements\ comprising : 

accessing a memory comprising: 

monitored information describing at least one 
operational characteristic of an optical element 
measured at a plurality of time periods; and 

provisioning information correlated with at 
least some \of the monitored information, the 
provisioning ^formation describing at least one 
setting of the ototicafl. element, 
retrieving provi^fcnping information correlated with 
monitored information Reflect ing a desired operational 
characteristic of the optical element; and 

applying at least portion of the retrieved 

provisioning information to \the optical element to result 
in the optical element operating more closely to the 
desired operational characteristic. 



29. The method of Claim 28\ wherein retrieving the 
provisioning information comprises* 

identifying monitored information associated with 
the desired operational characteristic; and 

identifying the provisioning information correlated 
to the identified monitored information. 

30. The method of Claim 28, where Ai retrieving the 
provisioning information comprises\ identifying 
provisioning information associated wilh a desired 
optical element setting. 
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^L. A method of managing one or more optical 
elements^ comprising : 

accessing a memory comprising: 

monitored information describing at least one 
5 operational characteristic of an optical element 

measured ast a plurality of time periods; and 

provisioning information correlated with at 
least some \of the monitored information, the 
provisioning ^formation describing at least one 
D setting of the optical element, 

3pf . retrieving provi s\o nj^g information correlated with 

¥\£ ^monitored information ^reflecting a desired operational 
characteristic of the optoScal element; and 

applying at least a portion of the retrieved 
5 information to an application operable to monitor and/or 

modify the performance of th^ optical element based at 
least in part on the retrieved information. 

32. The method of Claim 31, Vrherein the application 
) is operable to display the Vetrieved correlated 

provisioning and monitored information: 

33. The method of Claim 31, wherein the application 
is operable to identify a trend in the\operat ion of the 

5 optical element. 




34. The method of Claim 31, wherein the application 

\ 

facilitates comparison of correlated provisioning and 
monitored information associated with a first *ti™e period 
with correlated provisioning and monitored information 
associated with a second time period. 



)q^h T N0 * ^fc £ 
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3&. A system operable to facilitate management of 
one or mbre optical elements, the system comprising: 

an Element agent operable to receive provisioning 
informatioiX describing at least one setting of an optical 
element and \monitoring information describing at least 
one operational characteristic of the optical element, 
wherein at least a portion of the provisioning 
information is correlated with at least a portion of the 
monitored information; and 

an element memory accessible to the element agent 
and operable to maintain a correlation history for the 
optical element, the c qrffgd ation history comprising a 
plurality of correlated^* provisioning and monitored 
information items . 



36. The system of Claim 35, wherein the optical 
element agent comprises a querying module operable to 
query the optical element on demand, on a period basis, 
or on a random basis to retrieve provisioning or 
monitored information . 




37. The system of Claim 35, wherein the memory 
comprises a memory local to the optical element. 



38. The system of Claim 35, wherein the memory 
comprises a central memory operable to storp information 
relating to a plurality of optical elements, 



39. The system of Claim 35, wherein the plurality 
of optical elements reside in a single optical l\^nk. 
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The system of Claim 35, wherein the plurality 
of optic^al elements comprise: 

a fis^t plurality of optical elements residing in a 
first optic\l link; and 
5 a seconckplurality of optical elements residing in a 

second optical Yi- nk - 

41. The system of Claim 35, wherein the 
provisioning information comprises an element setting 

10 selected from a group) consisting of an amplifier gain, a 

^\ laser drive current, \ gre ^emphasis level, and a number 
ja of channels amplified. 

42. The system of cl^im 35, wherein the monitored 
15 information comprises information selected from a group 

consisting of a total received power, a total transmitted 
power, a per channel received power, a per channel 
transmitted power, a mid-stage^ power of a multi-stage 
amplifier, a pump laser setting, a pump laser output 
2 0 power, a pump laser, drive current, a thermal electrical 

cooler setting, and a thermal erectrical cooler drive 
current, an amplifier output power, a gain tilt, an 
optical signal-to-noise ratio, and\ a back reflected 
power . 

25 

43. The system of Claim 35, further comprising an 
application operable to access the correlation history 
and to monitor and/or modify the perfoimiance of the 
optical element based at least in part on information 

30 from the correlation history. 
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44. THe system of Claim 43, wherein the application 
comprises a (display module operable to display the 
retrieved correlated provisioning and monitored 
information. 

5 

45. The system Vf: Claim 43, wherein the application 
/O comprises a trouble- shooting application operable to 

Cy \ Q identify a problem withM^ current set of provisioning 
(yQ information by comparing SJie current set of provisioning 
10 information to provisioning information retrieved from 

the correlation history. 

46. The system of Claim 43>, wherein the application 
comprises a reversion provisioning module operable to 

15 identify from the correlation^ history a set of 

provisioning information previously^ associated with the 
optical element and to apply at least a portion of the 
identified provisioning inf ormatior\^ to the optical 
element . 



20 
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47. The system of C^aim 43, wherein the application 
comprises a benchmarking mooule operable to: 

apply a first set of provisioning information to the 
optical element to obtain first set of monitored 

information correlated to the i^irst set of provisioning 
information; and 

apply a second set of prc&&a?fe|-oning information to 
the optical element to obtain a sekcond set of monitored 
information correlated to the seconq set of provisioning 
information; and 

compare the correlated first sdlt of monitored and 
provisioning information with the seco\id set of monitored 
and provisioning information. 
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*A system operable to facilitate management of a 
pluralitVof optical elements, the system comprising: 

a manager agent operable to receive, for each of a 
plurality of Noptical elements, provisioning information 
describing at reast one setting of the optical element 
and monitoring information describing at least one 
operational characteristic of the optical element, 
wherein at least \ portion of the provisioning 
information is correlated v^ith at least a portion of the 
monitored information; ano^ 

a manager memory accessible to the manager agent and 
operable to maintain a link Vorrelation history for the 
plurality of optical elements , the link correlation 
history comprising a plurality o!f correlated provisioning 
and monitored information measurements for each of the 
plurality of optical elements. 



49. The system of Claim 48, wherein the manager 
agent comprises a querying module operable to query at 
least one of the plurality of optical elements on demand, 
on a period basis, or on a random bas&s to retrieve 
provisioning or monitored information. \ 
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V3 



The system of Claim 48, further comprising: 
a \lurality of element agents, each communicating 
with one\of the plurality of optical elements, each 
element age^it operable to receive provisioning and 
monitored information from its associated optical 
element, and each operable to generate an element 
correlation historW associated with that optical element; 

wherein the manager agent is operable to generate 
the link correlation X^history based on the element 
correlation history associated with each of the plurality 
pf optical elements . 

51. The system of Claim N 48, wherein the plurality 
of optical elements reside in a Single optical link. 

52. The system of Claim 48, \herein the plurality 
of optical elements comprise 

a first plurality of optical elements residing in a 
first optical link; and 

a second plurality of optical elements residing in a 
second optical link. 

53. The system of Claim 48, further Comprising an 
application operable to access the link \correlation 
history and to monitor and/or modify the performance of 
an optical link comprising the plurality of optical 
elements based at least in part on information \E rom the 
link correlation history. 



x^At no. ^fer 1 



ATTORNEY DC^^T NO. iJwENT APPLICATION 

069204.0108^ 

41 



The system of Claim 53, wherein the application 
comprises a trouble -shooting application operable to 
identify aV problem with a current set of provisioning 
information by comparing the current set of provisioning 
information to \provisioning information retrieved from 
the link correlation history. 

55. The system of Claim 53, wherein the application 
comprises a reversion \jprovisioning module operable to 
identify from the link ^correlation history a set of 
provisioning information prArirfusly associated with at 
least one of the plural it^X^S optical elements and to 
apply at least a portion of Mie identified provisioning 
information to the at least one Optical element. 

56. The system of Claim 53, wherein the application 
comprises a benchmarking module ope^ble to: 

apply a first set of provisioning information to the 
link to obtain a first set of morktored information 
correlated to the first set of provisioning information; 
and 

apply a second set of provisioning\ information to 
the link to obtain a second iset of monitored information 
correlated to the second set of provisioning information; 
and 

compare the correlated first set of mbnitored and 
provisioning information with the second set \f monitored 
and provisioning information. 
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An optical communication system, comprising: 
on^y or more optical transmitters operable to 
generate >alone or collectively a plurality of signal 
wavelengthsS 

a wavelength division multiplexer (WDM) operable to 
combine the plurality of signal wavelengths into a single 
multiple wavelength signal for transmission over a 
transmission medium; and 

a plurality \of optical amplifiers each operable to 
receive at least\ some of the plurality of signal 
wavelengths, at least one of the optical amplifiers 
communicating with ar\ \ggplifier management system, the 
system comprising: 

an amplifier \ agent operable to receive 
provisioning information describing at least one 
setting of the amplifier and monitoring information 
describing at least or^e operational characteristic 
of the amplifier, wherein at least a portion of the 
provisioning information n^s correlated with at least 
a portion of the monitored information; and 

an amplifier memory accessible to the amplifier 
agent and operable to maintain a correlation history 
for the amplifier, the \correlation history 
comprising a plurality of correlated provisioning 
and monitored information measurements. 




men 

\ 



58. The system of Claim 57, wherein the amplifier 



agent comprises a querying module operate to query the 
amplifier on demand, on a period basis, v or on a random 
basis to retrieve provisioning or monitored^nformation. 



J 
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The system of Claim 57, wherein the 
provisioning information comprises an amplifier setting 
selected\from a group consisting of an amplifier gain, a 
pump poweA a laser drive current, a pre-emphasis level, 
and a numbeXof channels amplified. 

60. The system of Claim 57, wherein the monitored 
information comprises information selected from a group 
consisting of a \ monitored input power, a monitored 
mid-stage power of \a multi-stage amplifier, a monitored 
output power, a monioored jgain tilt, a monitored optical 
signal-to-noise ratio £t monitored back reflected 

power . 



61. The system of Claim 57, further comprising an 
amplifier application operable to access the correlation 
history of the associated amplifier and to monitor and/or 
modify the performance of that\ amplifier based at least 
in part on information from the correlation history. 



62. The system of Claim 57,\further comprising a 
link manager operable to receive correlated provisioning 
and monitored information associatedX with each of the 
plurality of amplifiers and to monitor Wd/or modify the 
operation of one or more of the plurality of amplifiers 
based at least in part on the correlated provisioning and 
monitored information received. 
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63. The system or Claim 57, further comprising a 
wavelength division demultiplexer operable to receive the 
multiple wavelength signal from the transmission medium 
and to separate the multiple wavelength signal into a 
plurality of individual waved^igth signals. 

64. The system of Claim 63, further comprising a 
plurality of receivers each oberable to convert one of 
the plurality of individual ^velength signals to an 
electrical signal . 



